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Abstract of JP8190017 

PURPOSE: To provide a polarizing film having excellent optical characteristics and durability against 
humidity and heat by forming a film of specified thickness from a soln. containing a specified 
polyvinylalcohol polymer and specified ami of iodine and uniaxially stretching the film by specified 
times. 

CONSTITUTION: A soln. containing polyvinylalcohol polymer (PVA) having >=55% of sydiotacticity 
and iodine is formed into a film, which is then uniaxially stretched into a size three or more times as 
large. The syndiotacticity of PVA is >=55% and preferably >=57%, and its upper limit is <=75% The 
amt. of iodine is controlled to 0.001-1 wt.% of PVA, preferably 0.001-1wt.%. The thickness of the source 
film is 50-150&mu m, and preferably 30-100&mu m. The times of stretching is preferably >5. By this 
method, stable PVA-iodine complex can be formed and highly oriented. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

?.**** shows the word which can not be translated. 
J.In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

Industrial Application] This invention relates to the manufacture approach of the polarization film of 

jxcelling in an optical property and resistance to moist heat. 

0002] 

Description of the Prior Art] Conventionally, the instruments of a clock, a calculator, a word processor, 
ind a machine etc. were comparatively used as a display of a small screen, and, as for the liquid crystal 
lisplay, especially the demand to display quality was not severe. However, a liquid crystal display comes 
o be broadly used in recent years as a display for instrument panels, a liquid crystal projector, etc. of an 
lutomobile and the aircraft as a display for a laptop word processor, a laptop computer, and notebook 
•ersonal computers, and enlargement, upgrading of display quality, and improvement in endurance are 
lemanded. Therefore, in order to attain the above-mentioned technical problem also about the 
♦olarization film which is the component of a liquid crystal display, improvement in endurance, such as 
Tiprovement in optical properties, such as big-screenHzing, high degree of polarization, and high 
ransmittance, a water resisting property, thermal resistance, and resistance to moist heat, is called for. 
0003] Although the uniaxial stretched film of the polyvinyl alcohol system polymer to which iodine and 
ichroism coloring matter were made to stick as polarization film is used well conventionally, this 
olarization film is lacking in a water resisting property, resistance to moist heat, and endurance, although 
egree of polarization is excellent. On the other hand, the polarization film which used as the base 
material the proposals (for example, JP,1-105204,A etc.) which use the uniaxial stretched film of a high- 
olymer polyvinyl alcohol system polymer as a base material, and uniaxial-stretching polyester film is 
roposed (for example, JP,58~68008,A etc.). However, in the former, although it is not necessarily enough 
(though the effectiveness of a degree of polymerization is accepted, and the fault of the polarization film 
f a polyvinyl alcohol system polymer base material improves to some extent in the latter, degree of 
olarization is inadequate and it cannot fully reply to the above-mentioned demand. 
)004] Then, in order to obtain the polarization film which is a high optical property and consists of a 
olyvinyl alcohol system polymer of high resistance to moist heat, manufacturing the polarization film 
sing the polyvinyl alcohol system polymer film which raised SHINJIO tacticity is proposed (JP,3- 
06402,A, JP,3-274508,A). However, since the high polyvinyl alcohol system polymer film of SHINJIO 
acticity was high crystallinity, it could not form the polyvinyl alcohol system polymer-iodine complex 
hich crystallization of a polyvinyl alcohol system polymer had priority, and was happened and stabilized 
epending on the manufacture approach, but had the trouble that an optical property could not be pulled 
ut as expected. 
)005] 

The technical problem which invention considers as a solution activity] This invention offers the 
lanufacture approach of the polarization film of excelling in an optical property and resistance to moist 
eat, under this situation. 
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0006] 

.Means for Solving the Problem] As a result of inquiring wholeheartedly towards the above-mentioned 
:echnical-problem solution, this invention persons find out the manufacture approach of the polarization 
llm characterized by extending a film with a thickness of 5-150 micrometers which comes to produce a 
ilm the solution with which SHINJIO tacticity contains 0.001 - 1% of the weight of iodine to 55% or more 
>f polyvinyl alcohol system polymer, and this polyvinyl alcohol system polymer 3 or more times to 1 shaft 
>rientations, and complete this invention. 

0007] This invention is explained in detail below. It is characterized by the manufacture approach of the 
>olarization film of this invention by adopting the above-mentioned approach making the stable polyvinyl 
ilcohol system polymer-iodine complex form, and carrying out orientation to altitude. 
0008] It is important for the polyvinyl alcohol system polymer of this invention that it is high SHINJIO 
acticity. From stabilizing a polyvinyl alcohol system polymer-iodine complex, concretely, 55% or more of 
he value of SHINJIO tacticity is desirable, is more desirable, and is further more desirable so that it 
becomes high syndiotactic. [ 60% or more of ] [ 57% or more of ] Moreover, the upper limit of the 
constraint on manufacture of a polyvinyl alcohol system polymer to SHINJIO tacticity is 70% or less 
►referably 75% or less. SHINJIO tacticity here is the SHINJIO tacticity by the die ADDO display for which 
lissolved the polyvinyl alcohol system polymer in deuteration dimethyl sulfoxide, and it asked from the 
>eak (T. Moritaniet al., Macromolecules, 5 and 577, . (1972)) of the hydroxyl group in proton NMR 
neasurement. 

0009] The molecular weight of the polyvinyl alcohol system polymer used by this invention also 
ifluences the engine performance of the polarization film of this invention. After molecular weight 
aponifies a polyvinyl alcohol system polymer thoroughly, it is expressed with the limiting viscosity 
neasured at 30 degrees C among the acetone of the polyvinyl acetate acetylated and obtained, its 0.3 - 
.0 dl/g is desirable, its 0.4 - 6.0 dl/g is more desirable, and its 0.5 - 5.0 dl/g is further more desirable. If 
miting viscosity is smaller than 0.3 dl/g, in an adult case, working characteristics, such as film production 
nd a drawing, will fall [ the limiting viscosity to which engine performance, such as an optical property, a 
/ater resisting property, resistance to moist heat, and endurance, falls ] from 7.0 dl/g. 
3010] The saponification degree of the polyvinyl alcohol system polymer of this invention also influences 
he engine performance of the polarization film of this invention. For improvement in an optical property 
nd a mechanical property, more than 95 mol % of a saponification degree is desirable, more than its 99 
ioI % is more desirable, and more than its 99.9 mol % is further more desirable. 

3011] As long as the polyvinyl alcohol system polymer of this invention is range which does not spoil the 
ffectiveness of this invention, it may contain units other than a vinyl alcohol unit and a vinyl ester unit, 
ts such a unit, olefins; acrylic acids, such as ethylene, a propylene, 1-butene, and isobutene, and the salt; 
lethyl acrylate of those, An acrylic ester; methacrylic acid and its salts, such as an ethyl acrylate, 
crylic-acid n-propyl, and acrylic-acid i-propyl; A methyl methacrylate, Methacrylic ester, such as ethyl 
lethacrylate, methacrylic-acid n-propyl, and methacrylic-acid i-propyl; Acrylamide;N-methylacrylamide, 
crylamide derivative [, such as N-ethyl acrylamide, ]; — methacrylamide; — N-methyl methacrylamide - 
Methacrylamide derivatives, such as N-ethyl methacrylamide; The methyl vinyl ether, Vinyl ether, such 
s ethyl vinyl ether, n-propyl vinyl ether, and i-propyl vinyl ether; Acrylonitrile, Nitril, such as a 
lethacrylonitrile; A vinyl chloride, a vinylidene chloride, Halogenation vinyl, such as vinyl fluoride and 
inylidene fluoride; An acetic-acid allyl compound, Allyl compounds, such as an allyl chloride; vinylsilyl 
ompound; isopropenyl acetate, such as a maleic acid, its salt or its ester; itaconic acid, its salt, or its 
ster; vinyltrimetoxysilane, etc. is mentioned. As a content of these units, less than [ 10 mol % ] is 
esirable, less than [ 5 mol % ] is still more desirable, and less than [ 3 mol % ] is further more desirable. 
)012] Although especially the process of the polyvinyl alcohol system polymer of this invention is not 
nited, it is manufactured by the approach (how to saponify under an alkali catalyst under oxygen un- 
xisting after carrying out the polymerization of the vinyl ester) indicated by JP,3-68604,A and JP,3- 
21 102,A, for example. 

)013] The production approach of the film which comes to produce a film the solution containing this 
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polyvinyl alcohol system polymer and iodine dissolves for example, the above-mentioned polyvinyl alcohol 
system polymer and iodine in the mixed liquor of water, an organic solvent, or a water and an organic 
solvent, fabricates the obtained polyvinyl alcohol system polymer solution by the flow casting cast 
nethod or pressure die casting on desiccation drum lifting or a desiccation belt on a resin film, and 
should just heat-treat it desiccation and also if needed. As an organic solvent used at this time, dimethyl 
sulfoxide, dimethylformamide, dimethylacetamide, ethylene glycol, a glycerol, a methanol, n-propanol, i- 
>ropanol, a phenol, etc. are mentioned. Inorganic substances, such as mineral, such as a potassium iodide 
md a lithium chloride, and a way acid, a plasticizer, a surfactant, etc. can be added to a polyvinyl alcohol 
;ystem solution here if needed. 

0014] Thus, if there are too few amounts of the iodine contained on the produced raw material film, they 
cannot demonstrate the optical property of a polarization film, but even if many [ too ], they are 
>referably adjusted [ as opposed to / usually / from becoming the cause of reducing optical property, a 
vater resisting property, and thermal resistance / a polyvinyl alcohol system polymer ] to 0.001 - 0.5% of 
he weight of the range 1% of the weight from 0.001 % of the weight. Moreover, the thickness of a raw 
naterial film has usable 5-150 micrometers, and is 30-100 micrometers preferably. 
0015] In order to manufacture the polarization film from the raw material film obtained by the above- 
nentioned forming-membranes method, orientation processing by uniaxial stretching is performed, 
iniaxial stretching — the wet extending method and the dry type extending method of extending the 
iside of warm water, i.e., a method, — and it is made to absorb water and all of the method of extending 
he inside of air can be adopted. As for draw magnification, it is desirable to carry out to 3 or more times 
:t 1 shaft orientations, and it is more desirable to perform the drawing of 5 or more times. In a wet 
nethod, 50-180 degrees C is suitable for drawing temperature at 30-90 degrees C and dry process. 
D016] The film with which adsorption and a drawing were performed is dried in the bottom air of fixed- 
sngth, or inert gas. The dried film may heat-treat at the temperature of 50 more to 1 50 degrees C in 
•rder to give a water resisting property, resistance to moist heat, etc. Moreover, although a boron 
ompound like a boric acid or a borax may be added for the purpose of strengthening adsorption of the 
ichroism matter on a base material film, even if it carries this out to adsorption, a drawing, and 
oincidence and carries it out at these processing order or which event of a between, it is arbitrary. 
3017] Thus, the obtained polarization film is optically transparent, and sticks a protective coat with a 
lechanical strength, and is used for the both sides or one side as a polarizing plate. As a protective coat, 
cellulose acetate system film, an acrylic film, a polyester system film, etc. are usually used. 
D018] 

Example] Hereafter, although an example explains this invention still more concretely, this invention is 
ot restricted at all by the example. Measurement of transmittance and degree of polarization was 
alculated with illuminant C and a 2 times visual field using the spectrophotometer based on Electronic 
ldustries Association of Japan specification (EIAJ) LD-201-1983. 

D019] SHINJIO tacticity 61.5% obtained from example 1 vinyl pivalate, the 100 weight sections, the 0.03 
'eight sections, and the 0.02 weight section were dissolved for saponification degree the polyvinyl 
Icohol system polymer of % and limiting viscosity (inside of acetone of polyvinyl acetate acetylated and 
btained value in 30 degrees C) 0.79 dl/g and iodine of 99.9 mols and, and a potassium iodide in the water 
00 weight section, respectively, liquid membrane was dried at 50 degrees C, and the film of this polyvinyl 
Icohol system polymer was obtained. The swelling film which it was immersed [ film ] in 50-degree C 
ater for 1 0 minutes, and made it swell the obtained film was extended up to 4.7 times at the rate of 
00% / min in 4% of the weight of the boric-acid water solution, and was dried at 50 degrees C, and the 
olarization film was obtained. The transmittance and degree of polarization of a polarization film which 
ere obtained were 44.5% of transmittance, and 99.2% of degree of polarization, respectively, and 
ansmittance and degree of polarization after leaving it for ten days under the ambient atmosphere of 40 
egrees C and 90%RH were 48.6% of transmittance, and 90.9% of degree of polarization, respectively. 
)020] SHINJIO tacticity 61.3% obtained from example 2 vinyl pivalate, 50 weight sections, the 0.015 
eight sections, and the 0.010 weight section were dissolved for saponification degree the polyvinyl 
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alcohol system polymer of % and limiting viscosity (inside of acetone of polyvinyl acetate acetylated and 
obtained value in 30 degrees C) 1.41 dl/g and iodine of 99.9 mols and, and a potassium iodide in the water 
)50 weight section, respectively, and the polarization film was produced like the example 1. Draw 
magnification was 4.5 times, the transmittance and degree of polarization of a polarization film which were 
obtained were 44.9% of transmittance, and 98.7% of degree of polarization, respectively, and transmittance 
md degree of polarization after leaving it for ten days under the ambient atmosphere of 40 degrees C 
md 90%RH were 48.8% of transmittance, and 91.2% of degree of polarization, respectively. 
0021] The polarization film was produced by the same approach as an example 1 using the polyvinyl 
ilcohol system polymer which is saponification degree % and limiting viscosity (inside of acetone of 
>olyvinyl acetate acetylated and obtained value in 30 degrees C) 0.81 dl/g SHINJIO tacticity 53.6% 
>btained from example of comparison 1 vinyl acetate. [ of 99.6 mols ] Draw magnification was 4.7 times, 
he transmittance and degree of polarization of a polarization film which were obtained were 44.6% of 
ransmittance, and 98.5% of degree of polarization, respectively, and transmittance and degree of 
>o!arization after leaving it for ten days under the ambient atmosphere of 40 degrees C and 90%RH were 
>2.7% of transmittance, and 63.7% of degree of polarization, respectively. 
0022] 

Effect of the Invention] The polarization film of this invention is excellent in an optical property and 
esistance to moist heat with the above-mentioned example compared with the old polarization film so 
hat clearly. This will not be attained without carrying out uniaxial stretching of the film which comes to 
»roduce a film the solution with which SHINJIO tacticity contains 55% or more of a polyvinyl alcohol 
ystem polymer and iodine, and manufacturing it. the polarization film obtained by this invention — the 
tbove-mentioned description — employing efficiently — the liquid crystal display of high performance 
ind high endurance, for example, a liquid crystal television, a liquid crystal projector, the display for word 
rocessors, a PC monitor, an OA equipment terminal display, and the display for instrument panels of the 
ircraft or an automobile — in addition, anti-dazzle [ of a filter, sunglasses, a windowpane, and various 
ghts ] — it is used for business, various sensors, etc. 
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< NOTICES * 

IPO and NCI PI are not responsible for any 
lamages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original 
>reciseiy. 

shows the word which can not be translated. 
Lin the drawings, any words are not translated. 



)LAIMS 



Claim(s)] 

Claim 1] The manufacture approach of the polarization film characterized by extending a film with a 
hickness of 5-150 micrometers which comes to produce a film the solution with which SHINJIO tacticity 
contains 0.001 - 1% of the weight of iodine to 55% or more of polyvinyl alcohol system polymer, and this 
►olyvinyl alcohol system polymer 3 or more times to 1 shaft orientations. 
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